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(71) We, Air-0-Static Inc., 27 Lo- 
cust Avenue, Wallington, New Jersey, 07057, 
United States of America; a corporation or- 
ganized and existing under the laws of the 

5 State oif New Jersey, United States of 
America, do hereby declare the invention, for 
which wc pray that a patent may be granted 
to us, and the niethod by which it is to be 
performed^ xo be particularly described ip and 

10 by the following statement : — 

The present invention relates lo improve- 
ments in electrostatic spray systems, and in 
particular to a novel and improved apparatus 
for spray coating articles wherein the dcposi- 

15 uon of the coating material is accomplished 
by means of electrostatic forces. 

In the application of liquid materials, pro- 
teaive coatings, paints, finisliing materials, 
fungicides, bacterial solutions, and the like, in 

20 the form of a spray to various articles, it is 
well-knoiwn to j^rovide an electrostatic field 
between a charging electrode and the article 
to be coated, the electrostatic field serving to 
charge the spray particles and deposit them 

25' upon the anicle to he coated. Such a spray 
system has found widespread use particularly 
in the field of paint spraying, because of the 
efficiency of the electrostatic field in depositing 
the spray upon the object to be coated. 

30 In the more recent developments of electro- 
static spray deposition, an atomizer head is 
provided and is maintained at a very high elec- 
trical potential thereby serving as the charging 
electrode, while the article to be coated is 

35 maintained at ground potential, thereby creat- 
ing a strong electrostatic field between the 
spray head and the work. If the applied vol- 
tage is sufficient, the field is effective to direct 
the liquid spray toward the grounded anicle 

40 to be coated and to deposit the spray on said 
article with very high efficiency. 

While in some systems, the coating naaterials 
are atomized mechanically, as by means of a 
conventional air spray gun, and the atomized 

45 particles are propelled physically in the dec- 
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trostatic field -between an independent charging 
electrode or grid and the article to be coated, 
where the atomizer head itself is maintained 
at high potential to become the charging elec- 
trode of the field, the coating material thereon 50 
would atomize by means of electrostatic forces 
If the material was formed in a thin fihn hav- 
ing a sharp edge. Such electrostatic atomiza- 
tion is advantageous in that it avoids the neces- 
sity of providing means for mechanical atomi- 55 
zation. In commercial use, the atomizer head 
is usually in the form of a disc or cup which 
is rotated by a motor to feed the coating mat- 
erial in the form of a fine film to its edge. 

The provision of an atomizer head at high 
potential has its limitations and disadvantages. 
While deposition eflidcncy of the atomized 
spray inaeases with the increase of voltages 
employed, where electrostatic atomization is 
employed, it has been shown that there is a 
maximum potential gradient, above which the 
quality of atomization deteriorates. Thus depo- 
sition of the coating material suffers due to 
the requirements of elearostatic atonuzation. 
Further, where the atomizer head is main- 
tained at a high potential and the anicles to 
be coated are grounded, there is a tendency 
for arcing between the atomizer head and the 
articles, particularly where the head is brought 
close to the articles or where the articles are 75 
carried on a conveyor and swing toward the 
atomizer head. Since most coating composi- 
tions are combustible and some are highly 
inflammable, such arcing incurs a serious fire 
or explosion hazard. In addition, where the 
atomizer head is maintained at high potential, 
the coating material feed lines, pump and con- 
trols, as well as air and motor controls are 
also at high potential, presenting a serious 
shock hazard when they are approached by the 
operator. 

It has been thought necessary to maintain 
a high potential gradient between the atomizer 
heaid and the article to be coated in order to 
obtain proper electrostatic deposition, even 90 
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where the coating matenal was atomized iyjr 
mechanicai means. Thus, if both the aiomizer 
head and article to be coated were maintained 
at the same potential in an electrostatic field, 
5 it would be expected that the atomized paint 
would, under the influence of the field, be 
directed away the article to be coated 
rather than toward it. It has been found, how- 
ever, that where both the article to be coated 
10 and the atomizer head are maintained at the 
same potential, preferably gound potential, and 
elearostatic field of suitable geometry is creat- 
ed surrounding these members, the field may 
be made effective to deposit the atomized coat- 
15 ing material on the article with even greater 
efficiency than in the previous systems. 

It is an object of the present invention, 
therefore to provide an electrostatic spray coat- 
ing system wherein the coating material is ccn- 
20 trifugally atomized from an atomizer head and 
wherein both the atomizer head and anicle to 
be coated arc maintained at the same potential, 
preferably ground potential. In such an ar- 
rangement, there is no tendency for sparking 
25 or arcing between the atomizer head and the 
article to be coated, and the danger of shocJt 
to the operator in approaching or touching the 
atomizer head and its associated parts and con- 
trols is minimized. 
30 Another object of the invention is the pro^ 
vision of an electrostatic spray coating system 
of the character described in which a rotary 
centrifugal atomizer head is employed together 
with a drive motor sufficient to rotate the head 
35 at extremely high velocities, thereby producing 
by centrifugal means atomized particles of a 
size smaller than that obtainable by electro- 
static atomization. Since the centrifugal atomi-^ 
zation is indq)endent of the electrostatic forces 
40 of the surroimding ^eld, there is no limit on 
the potential gradient of the field, and opti- 
mum deposition o(f the atomized spray may 
be obtained. 
In accordance with the invention, there is 
45 provided an electrostatic spray coating system 
including an atomizer unit having a rotary 
head, means to feed coating material to said 
head and means for rotating said head to ato- 
mize the coating material ccntrifugally in the 
50 form of a fine spray fiung radially from said 
head. One or niore charging electrodes are lo- 
cated a short distance rearwardly of said head 
and spaced outwardly thereof, the charging 
electrodes being maintained at a high potential 
55 relative to an article to be coated which is 
spaced foiwardly of said head and is prefera- 
bly groimded. The atomizer head is also 
groumied and maintained at the same potential 
as the article to be coated. A strong electro* 
60 static field is created between the charging 
electrode and the article to be coated outward- 
ly of and surrounding the atomizer head in 
such a manner that when the atomized spray 
is propelled radiatiy from the atomizer head, 
65 it enters this electrostatic field and is carried 


thereby to the article to be coated, being de- 
posited on the latter. JVleans may be provided 
to supply a shroud of air under pressure 
around the atomized spray, the air shroud pro- 
viding a forward component of movement to 70 
the spray, concentrating the same, and damp* 
em'ng its radial movement so that it is prevent- 
ed from travelling radially through the field 
without coming under the influence thereof. 

Additional objects and advantages of the in- 75 
vcntiott will become apparent during the 
course of the ifollowing specification when 
taJcen in connection with the accompanying 
drawings^ in which : 

FIG. 1 is a side elevational view of a spray 80 
assembly made in accordance with the present 
invention and indicating the electrostatic fields 
which exist during the operation thereof, por- 
tions of the assembly being broken away or 
shown schematically for convenience of illus- 85 
tration; 

FIG. 2 is a side elevational view of the 
atomizer unit and charging electrodes utilized 
in the assembly of FIG. 1, with portions there- 
of broken away; 90 

FIG. 3 is a section taken along line 3--^3 
of FIG. 2; 

FIG. 4 is a section taken along line 4 — 4 
of FIG, 2 ; 

FIG. 5 is an enlarged partial side elevation- 95 
al view« partially broken away and shown in 
section> of a mddi'fied form of charging elec- 
trode which may be employed in the spray 
assembly; and 

FIG. 6 is an enlarged partial side elevation- 100 
al view, partially broken away and shown in 
section, of still another form of charging elec- 
trode. 

Referring in detail to the drawings, and in 
particular to FIG. d, there is shown a liquid 105 
spray coating system employing an atomizer 
imit ilO having a rotatabic atomizer head ;12, 
an article 14 to be coated, and charging elec- 
trodes 16 therefor. The atomizer unit 10 is 
mounted on a support arm >18 mounted on a 110 
stand, pedestal^ or reciprocating apparatus (noc 
shown). 

The atomizer unit .10 contains an air motor 
which rotates, the atomizer head 12 at high 
speed so that the liquid coating material fed 115 
thereto is atomized ccntrifugally. A pipe or 
conduit 20 connects the air motor to a source 
of air under pressure (not shown) such as a 
conventional air pump, for driving the motor. 
The source of air also supplies air under pres- 12O 
sure to the interior of the atomizer unit 10 
through pipe or conduit 22 for supplying a 
shroud of air aroimd the spray of liquid coat- 
ing material atomized by the head 12, in a 
manner to be presently described. The liquid 125 
coating material is supplied to the interior of 
atomizer unit ilO and thence to the atomizer 
head 12 through a pipe or conduit 24 connea- 
ed to a liquid supply pump (not shown) of 
the usual type. In addition, a conduaive cable 130 
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26 leading from one tenninal of a high voltage 
power supply 28 leads within the atomizer unit 
10 and is connected to the charging electrodes 
16. 

5 The atomizer unit 10 includes a rear base 
portion 30, a metallic impeller housing 32 and 
a metallic motor casing 34 interconneaed to 
•proivlde a completed assembly. Referring par- 
ticularly to ¥LG. 3, it will be seen that the 

10 rear base portion 30 is solid and made of insu- 
lating material such as molded nylon. The im- 
peller housing 32 is securely mounted on base 
portion 30 by means of a screw 36 extending 
within a threaded bushing 38 inset in said base 

^5 ponioa 30. The impciler housing 32 is cyliadrL 
cal, and the motor casing 34 is titular and 
mounted on the forward end of said impeller 
housing in overlapping flush relationship there- 
with, as shown m PIG. 3, so as to form an 

20 - air-tight seal therewith. 

A metallic air motor 40 is mounted centrally 
within the motor casing 34, said motor com- 
prising a main shaft 42 having a rear terminal 
portion 44 of reduced diameter upon which 

25 an impeller 46 is rigidly moimted, as by means 
of nut 47- The shaft 42 is rotatably mounted 
within motor casing 34 by a pair of ball bear- 
ing assemblies 48 and 50 at the opposite ends 
thereof, the annular inner races 52 of said ball 

30 bearing assemblies being secured to respective 
shoulders on the shaft 32. The outer ball bear- 
ing races 54 are secured to the inner surface 
of a motor shell 55, and are retained in posi- 
tion by a spacer tube 57, 

35 The impdlcr 46 is located within the im- 
peller housing 3i2 and is freely tumable there- 
in. The Hnpeller 46 has a series of V-shaped 
impeller blades formed therein and is secured 
to main shaft 42 by nut which is threaded 

40 on the rear portion 44 of said shaft and urges 
impeller 46 into frictional engagement with the 
inner race 52 of bearing 50 so that when the 
impeller is driven, the shaft 42 is rotated at 
hi^ velocity. 

45 The atomizer unit .10 has a motor air inlet 
coupling 60 which is threadedly moimted in 
the impeller housing 32 and communicates 
with a bore or port 62 which provides an air 
jet into the impeller chamber 64 within said 

50 impeller housing. The motor air supply pipe 
20 is conneaed to the coupling 60 for supply- 
ing air under high pressure thereto. 

The atomizer unit 10 has a nose portion 
66 secured to the outer race 54 of ball bearing 

55 assembly 48 and to the forward end of motor 
casing 34, the nose portion closing off the Ifront 
end of said motor casing. The shaft 68 of 
atomizer head 12 is jomalled in a c^mrai 
opening in said nose portion and carries at 

60 its imier cad sl chuck 70 which is rigidly 
coupled to the main shaft 42 of motor 40. 

The atomizer head il2 is made of conductive 
metal and is dish-shaped, having a forward 
interior surface 12a and a rear outer surface 

65 12b. The head 12 has a large central opening 


71, and a mounting disc 72 is spaced forwardly 
of said central opening and is concentric there- 
with. The disc 72 is rigidly mounted on the 
atomizer head 12 by means of a pliurality of 
spaced accelerator rods 74. The mounting disc 70 
is secured to the front end of shaft 68, as by 
a screw and nut 73. 

As shown in FIGS. 3 and 4, an aimular 
disc 76 is rigidly mounted within the motor 
casing 34 just forwardly of the impeller hous- 75 
ing 3^2, the rear end portion of the motor shell 
55 extending through the central opening in 
said disc 76 and being supponed thereby. The 
disc 76 has an annular row of spaced openings 
7'8 therein, SO 

The forward wall of the impeller housing 
32 has an enlarged opening 8.0 communicating 
with the interior of the motor casing 34 
through the disc openings 78. Thus, air mtro- 
duced from motor air inlet coupling 60 to the 85 
impeller chamber 64, drives the impeller and 
then passes through the opening 80 and disc 
openings 78 to the interior of the motor casing 
34 from whence it exits through smaU aper- 
tures *82 in the forward face of nose portion 90 
66. This motor exhaust air impinges upon and 
is directed outwardly along the rear face of 
atomizer head |12 in general following the path 
indicated by the arrows A in FIG. 3. 

The pipe 22 supplying auxiliary shroud^ air 95 
under pressure^ is connected to a coupHng 84 
whudb esttends tlirough the motor casing 34 
and communicates with the openings 78 in disc 
76. This shroud air travels forwardly through 
the interior of motor casing 34, joining with 100 
the motor exhaust air, and escapes through the 
forward apertures 82, following the path of 
arrows A, to form an air shroud about the 
atomized spray, as will be presratly described. 

The liquid coating supply conduit 24 is con- 105 
neaed to a coupling 86 which extends through 
the motor casing 34 and into disc 76, com- 
municating with an enclosed opening 78a in 
said disc, that is to say an opening 7'8a which 
does not extend through the rear surface of 110 
disc 76 and is therefore closed off at its rear 
end. A pipe 88, extending through the interior 
of motor casing 34, connects the closed-off 
coating material supply opening 78a with a 
bore 90 in nose portion 66. The bore 90 in 115 
turn communicates with an annular passage- 
way 51 ifoimed in nose portion 66 and opemng 
through the front surface thereof. A closed sys- 
tem for the coaling material is thus provided, 
the material entering the interior of motor cas- 120 
ing 34 through coupling 86, then flowing 
through pipe 88 directly to bore 90 and being 
distributed ^ur passageway 91 in an annular 
pattern as it leaives the forward end of nose 
portion 66. 125 

The forward central section of nose pordon 
66 extends into the central interior of atomizer 
head 12 and terminates in a circular flange 
92 spaced slightly forwardly of the open end 
of annular passageway 91. The flange 92 is 130 
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norma] to the axis of passageway 91 and acts 
as a baffle to direct the emerging coating mat- 
erial along the forward or inner surface of the 
atomizer head 12, the coating material follow- 
S ing the path indicated by arrows B in FIG. 
3. 

The charging electrodes 16 each comprise 
a cylindrical rod of insularinig material^ each 
rod being L-shaped and having a radiaUy-ex- 

10 tending arm 96 and a substantially peipendi- 
cular, forwardly-extending arm 98. A wire 94 
of copper or other highly conductive material 
is set within each charging electrode il6 and 
extends centraHy and longitudinally through 

15 the arms 96 and 98, as shown in FIG. 3. £ach 
arm 98 and its wire 94 terminates in a sharply 
pointed tip 100, As shown in FIGS. 2 and 
3, each arm 98 fonns widi the respective arm 
96 an angle slightly greater than 90*^ so that 

20 the tips 100 poim slightly away from the 
atomizer unit 10. The arms 96 each terminate 
in an integral enlarged hollow tubular portion 
102 of insulating material which extends ra* 
dially into the rear base member 30, communir 

25 eating with a drcular rectss 104 at the center 
thereof. 

As shown in FIGS. 2 and 4, the high vol^ 
tage cable 26 extends through a radially-dis- 
posed insulator sleeve .106 into the interior of 
30 rear base member 30, where it is electrically 
connected to the joined ends of the charging 
electrodes 16. This electrical connecdon is ac- 
complished by a plurality of conductive metal 
balls 108 respeaively secured to the wires 94 
35 at the inner ends of the tubular portions 102 
and to the end of cable 26^ the balls being 
pressed together and making good electrical 
contact in the circular recess 104. 

As was previously indicated, the atomizer 
head 12, the motor casing 34, impeller housing 

40 32 and the constituent parts of motor 40 arc 
all made of electrically conductive metal, as 
is the support atm 18 upon which the atomizer 
imit is mounted. The power supply 28 is a 
source of high voltage, one terminal of which 

45 is electrically connected to the charging dcc- 
trodes 16 through cable 26, and the other ter- 
minal of which is connected to ground as indi- 
cated at G in FIG. I. The other temnina) 
of power supply 28 is also connected through 

50 ground to the support arm .18 and thus to the 
motor and atomizer head 12 which are there- 
fore grounded as indicated at G- and in 
FIG. 1. The grounded terminal of the power 
supply 28 is also connected through ground 

55 to the article ^14 to be coated as indicated by 
G, in FIG. 1. In praaice, the grounding of 
article 14 would normally be accomplished 
through a grounded conveyor upon which 
article ;14 is suspended by a hook or other 

60 means. 

The power supply 28 is capable of supply- 
ing high voltages, for example, ;100,000 volts 
or ^ciiCTi depending upon the particular coat- 
ing requirements, such as the spacing between 

65 the electrodes 16 and anicit 14, the size, shape 


and constituent material of the article 14, and 
the type of coating material employed. As is 
customaiy, the pKwer supply 28 is adjustable 
to vary the supplied voltage over a wide range, 
as dcsirtd. When the power supply is ener- 70 
gized, an electrostatic field is established 
between the pointed rips of the charged elec- 
trodes 16 and the grounded article I14 to be 
coated. This primary electrostatic field is indi- 
cated by the lines of force E shown in FIG. 75 
il. Since a plurality of electrodes 16 are ar- 
ranged around the periphery cf the atomizer 
unit 10, the lines of force eminating from the 
individual electrodes complement each other to 
create a circular field completely surrounding BO 
the atomizer um't 10. 

A porrion of the field created extends 
between the charging electrodes 16 and the 
atomizer head 12 and metallic motor body. 
This portion may be designated as a secondary 85 
field and is indicated in FIG. 1 by the lines 
of force F. 

Since the coating material is atomized cen- 
trifugally there is no limit on the maxirami 
voltage which may be supplied, and the only ^ 
consideration is the requirements of coating 
deposition. 

The electrode tips lOO are arranged in a 
circle concentric with the rotary axis of atom- 
izer head 112 and arc located rearwardly of 95 
said atomizer head a sufficient distance so that 
the surrounding field defined by lines of force 
E is wide enough at the plane surrounding the 
atomizer head 12 to receive and aa upon all 
of the atomized droplets propelled radially 100 
from said head. It will be understood that in- 
stead of employing individual spaced elec- 
trodes arranged circularly around the atomizer, 
the anns 96 and 98 may be made of insulating 
material and may support at their ends an ex- 105 
temal electrode grid in the fonn of a conduc- 
tive wire of small diameter cormtcxtd. to the 
power supply 28. It will be appreciated that 
the electrode may, however, be made of any 
suitable material in any selected configuration 110 
and mounted adjacent the atomizer or on the 
atomizer by insulating means, according to the 
requirements of the coating operation. 

In operation, air is fed under pressure 
through feed pipes 20 and 22 into the interior 
of the atomizer unit 10, the air fed through 1J5 
pipe 20 passing at high velocity through the 
impeller chamber 64, and by means of im- 
peller 46, causing the air motor 40 to rotate 
the atomizer head ili2 at high velocity. The 
air sisppty for the motor may be regulated to 120 
adjust the rotational speed of the atomizer 
head in a range up to 50,000 r.p.m. 

Liquid coating material is then fed through 
pipe 24 into the interior of atomizer imit 10, 
the cositlng mmrlaX 'flowing through pipe 88 125 
and bore 90 into the space between the front 
suiface of nose portion 66 and the disc 72. 
Since the disc is rotating at high speed with 
the atomizer head 12, the paint is ejected cen- . 
trifugally onto the inner surface 12a of the 130 
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atomizer head 12 and flows in a thin film oiit- 
wardly of iiic surface il2a until it reaches the 
edge 12c of atomizer head 12. Because of die 
high rotational speed of atomizer head .12, the 

5 liquid coating material is atomized in very ifine 
droplets from the circular edge 12c, forming 
a fine spray of liquid which spreads radially 
from the atomizer head along the path indicat- 
ed by the arrows C. If no electrostatic field 

1^ were provided, this spray <rf atomized liquid 
would not have sufficient forward velocity to 
reach the article 14 to be coated. 

When the power supply 28 is energized^ a 
high potential is created between the charging 

15 elearodes 16 on the one hand, and the ground- 
ed article 14 to be coated and grounded atom- 
izer head 12, on the other hand, creating the 
electrostatic field indicated by the lines of 
force E and F. In practice, the electrodes 16 

20 are preferably negatively charged, while the 
atomizer head (12 and article 14 to be coated 
are positively charged. Since the atwmzer head 
12 and article 14 are both positively charged 
and arc at the same potential and grounded, 

25 there is a zero average field therebetween. 
Thus, if the liquid coating material atomized 
by the head il2 were directed forwardly into 
the area indicated by the broken line H in 
HG. .1, it would be under no field influence 

30 and would not, in this location, be deposited 
upon the article 44. However, the atomized 
coating material is ejected radiaDy outward 
'from the atomizer head 12 so that it enters 
the field defined by lines of force E and is 

35 deposited by such field upon the article 14 in 
the manner now to be described!, unless air 
is applied to the shroud in suflScient force to 
itself direct the atomized coating material par^ 
tides toward the articles to be coated. 

40 Because the tips 100 of charging electrodes 
16 are sharply pointed, they emit a corona dis- 
charge, that is a copious quantity of negative 
ions which disperse throughout the field and 
travel toward the grounded article 14 of oppo- 

45 site polarity. The centrifugalty atomized parti- 
cles of coatii^ material leaving the grounded 
atomizer head 12 are positively charged 
through contact with said head. It would be 
expected that such positively-charged particles 

50 would be deposited on the pointed tips 100 
of the charging electrode because of the field 
existing between said electrode dps and the 
atomker head. Quite unexpectedly, however, 
such deposition does not occur. It is believed 

55 that the reason for this is that the large supply 
of negative ions emitted by the electrode tips 
100 neutralize approaching positively-charged 
panicles of coating material and then charge 
these particles negatively so that the particles 

^ are repelled by the electrodes 16 toward the 
grounded article 14. 

In any event, the atomized particles of coat- 
ing material are not direaed rearwardly, but 
rather are physically propelled by centrifugal 

§B force in a radial direction so that they enter 


the pimiary field defined by lines of force £, 
as indicated by the stippled ^ray 110 in FIG, 
"1. The centrifugal and aerodynamic forces 
produced by the atomized head rotating at ve- 
locities in excess of 30^000 r»p.g. are sufficient 70 
to atomize the coating composition to average 
droplet sizes smaller than one mil, which is 
smaller than can be achieved by electrostatic 
atosmizadon. Once tiie particles enter the field, 
they are bombarded by the negative ions emit- 75 
ted by the charging electrons 1:6 and are 
negatively charged, being attracted to the 
article 14 and are deposited thereon. Thus, the 
atomized spray droplet or particles entering 
the surrounding field are attracted to the 80 
article il4 as the collecting electrode since 
anicle 114 has a considerably greater surface 
area than the pointed charging electrode tips 
100. The particles follow the lines of force 
E and deposit on the article 14 with the dc- 85 
sired and well-known "w^^P-^^ound" effect. 

The force with which the atomized droplets 
are propelled from the centrifugal atomizer 
head '12 is sufficient to carry them through 
the secondary field defined by lines of force 90 
'F so that they do not have an opportunity 
to come under the influence of the secondary 
field. On tiie other hand, the propelling force 
is not sufficient to physically drive the particles 
entirely through the primary field particularly 95 
since this force is dampened by the shroud 
of air provided. This air shroud is provided 
by the air fed throu^ inlet pipe 22 as well 
as the motor exhaust air, which combines witii- 
in the atomizer unit and exits through the cir- 100 
cular row of small apertures in the front wall 
of nose portion 66. This stream of air under 
considerable pressure travels around the outer 
surface of the atonuzer head 12, leaving the 
atomizer unit in the general direction of the 105 
arrows A in FIG. 3 and iforms a cone-shaped 
shroud about the spray of atomized paint par- 
ticles, concentrating the spray pattern as the 
pressure of air fed through pipe 22 is in- 
creased. The air shroud also serves to deceler- 110 
ate the atomized particles as they travel 
further away frpm tiie spray head, thus insur- 
ing that these particles will travel slowly 
enough within the primary field to enable the 
force of the field to deposit the particles on 115 
the article to be coated. In addition, the air 
shroud acts upon the particles within the pri- 
mary field, suppl5^ng a forward thrust to 
complement the deposition action of the field 
itself. This is particularly useful where the 120 
head is located at short distances from the 
article to be coated especially where it is de- 
sired to fill cavities and corners of the article. 

The advantages of utilizing a grounded 
atomizer unit including a grounded atoniizer 125 
head will be readily apparent. Highly combus- 
tible coatings can be employed in the system 
shown herein without incurring the danger of 
explosion or fire due to arcing. Whereas in 
systems in which the atomizer head is connect- 130 
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cd to high voltage and the article to be coated as a cup or cone-shaped rotary dispersal head, 
is grounded, arcing will occur when the he^d said head can be constructed in a variety of 
is brought close to the article (as by the arcJcle conSguradons such as in the form of a flat 
swaying on its conveyor), such arcing cannot disc, fan blade, etc. For most operations rotary 
5 occur between the grounded head and ground- atomizer heads ranging in size between 1 70 
ed article of the instant system. In addition, 3/4" to 6" diameter arc utilized. Larger 
the coating material supply pumps and/or diameter rotary heads can be employed for 
pressure tar&s are also grounded so that the specific applications when required, 
system lends itself to the appiication of heated AJtbou^ the apparatus described herein is 
10 or refri|^erated liquid coatings^ as well as paints primarily intended for automated type coating 75 
or coating materials normally applied at room systems in which the articles to be coated axe 
temperature, without any of the shorting prob- carried on a conveyor, its structure may also 
ferns inherent in some of the previous systetns. be adapted to portable hand gun systems used 
If intricately-shaped arucks arc to be coated, for coating stationary anicles, small articles, 
15 the atomizer head may be positioned close to and for touch-up operations. 80 
the ardcles carried on a conveyor, in order WHAT WE iGLAlM IS : 
to obtain optimum penetration into cavities 1. An e/eccroscatic spray coating assembly 
and corners. The coating material supply con- for atomizing coating material and depositing 
troJs, shrovd air and motor air controls as well the latter upon the surface of an article, wherc- 
20 as the atomizer head itself may be freely han- in said assembly comprises a rotarj^ atomizer 85 
died by an operator without danger of shock. head having an atomizing surface for cencrifu- 
FIG. 5 shows a modified form of charging gaily atomizing liquid coating material and 
electrode 120 in the fonn of a hoUow tube prcieciing ihe atomized coating material ra- 
122 of insulating material. The electrode 120 dially therefrom, and means for feeding coat- 
25 is siniilar in size, shape and arrangement to ing material continuously to said atomizing 90 
the electrode 16 previously described. Within surface of said head, characterized by electrode 
the insulating outer tube 122 is sec an inner meazis located rearwardJy of said atomizer 
tube 124 of highly conductive metal terminat- head, means mounting said aniclc forwardly 
ing in a pointed tip 126 having a central of said atomizer head, a high vohage source 
30 through aperture 128. The metal tube 124 having one terminal electrically connected to 95 
serves the same purpose as the wire 94 of the said e{ectxxxie means and its opposite terminal 
electrodes 16 and is connected to the source connected to said article and to said atomizer 
of high potemia] in the manner previously de- head whereby the article and atomizer head 
scribed. The hollow metal tube 124, however, are nuintained at the same potential and an 
35 also serves as a conxfuit for the shroud air and electrostatic field is established between the iqq 
is fed by the shroud air supply pipe 22. For electrode means and article, said field sur- 
this putpose, the electrical cable conoeaed 10 rounding and being spaced radially from said 
the power supply 28 is made in the form of atomizer head for receiving therein atomized 
a hollow tube 130 covered by an insulating coating material projected radially from said 
40 sleeve )132. The air supply pipe 22 is connect- atomizer head. 105 
ed to tube 130 so that air under pressure is 2. An electrostatic spray coating assembly 
fed therefhfough to the interior of base according to 'Claim 1 which comprises a cen- 
member 30, where it is distributed to the elcc- trifugal atomizer uiiit including said rotary 
irode tubes 124. Thus air under pressure atomizer head, and in which said electrode 
45 travels through the tube 124 of each charging means surrounds said atomizer unit tearwaTdly hq 
electrode 120 and exits throug}i aperture 12S of said atoimzer head for creating an elcctro- 
which serves as a nozzle as well as the charging static field between said electrode means and 
electrode tip. The air from all of the electrodes said article of sufficient strength to carry ato- 
120 combines to form a shroud around the mized coating material projected within said 
50 spray of atomized paruclcs eminating from the Md to said article and deposit said coating 215 
atomizer head, material on the surface thereof^ said atomiizer 

FIG. 6 shows a further modification in the unit including means for rotadng said atomizer 
structure of the charging electrode. The hollow head at a high velocity suflScient to atomize 
metal tube 134 is similar to the tube !l24 and coating material fed to said head into fine dro- 
55 serves to supply shroud arr therethrough, ex- pkts and to project said atomized droplets ra- 12O 
cept that instead of terminating in a pointed dially from said atomizing surface with 
tip, it has a flattened outer end 136 projecting suflScient force to propel said droplets into the 
outwardly of the insulating outer tube 122 and elcarostatM: field between said efcctrode means 
providing a narrow nozzle portion defining a and said articlc. 
60 relatively wide sharp edge 138. The sharp edge 3. An ekctrostaiic spray coating assembly 125 
138 serves efficiently as the charging zone for according to Claim 2 in which the terminal 
the electrostatic field, while the wide nozzle connected to said article and to said atomizer 
opening pro^des a larger fan of shroud air head is grounded, whereby said atomizer head 
which covers a greater area. is'maiacamed at the same ground potential as 

65 Although the azonuzer head 12 i$ iJlustiared said article, 130 
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4» An electrostatic spray coating assembly 
according to Claim 3 in which said atomizer 
unit has a plurality of air outlet apertures lo- 
cated rearwardly of said atomizer head and 

5 in which said assembly also includes means 
for feeding air under pressure to the intieiior 
of said atomizer unit, said air emerging 
through said outlet apertures and forming a 
shroud about the atomized coating material 

10 projeaed from said atomizer head, said air 
shroud dampening the vclodty of said ato- 
mized material travelling radially through said 
field. 

5, An electrostatic spray coating assembly 

15 according to Claim 4 in which said electrode 
means comprises a plurality of electrode ele- 
ments mounted on said atomizer unit, insulated 
therefrom and spaced around the circtmifer- 
ence thereof, each of said electrodes compris- 

20 ing a radially-extending leg terniinating in a 
forwardly-dirccred leg, the latter terminating 
in a pointed tip, each of said tips being spaced 
radiaSly outward from said atomizer head and 
being located rearwardly thereof. 

25 6. An electrostatic spray coating assosibly 
according to Claim 2 in which said centrifugal 
atomizer unit includes a hollow body mounting 
the rotary atomizer head at the forward end 
thereof, motor means mounted within said hoi- 

30 low body and having a drive connection to 
said atomizer head for rotating the latter, elec- 
trically insulating means mounting said elec- 
trode means on said atomizer body rearwardly 
of said head and surrounding the axis of rota- 

35 tion thereof, whereby said electrostatic field is 
spaced radially from said atomizer head and 
surrounds the axis of rotation thereof, and 
means for feeding compressed air through the 
interior of said atomizer body to emerge rear- 

40 wardly of said atomizer head, such that i^id 
air forms a forwardly and radially-extending 
shroud extending from said head toward said 
article. 

7. An elearostatic spray coating assembly 


according to Claim 6 in which said atomizer 45 
body has a front nose portion, rotatably 
mounting said atomizer head, and an annular 
row of air outlet opemngs located rearwardly 
of said head and arranged around the axis of 
rotation thereof, 50 

8. An electrostatic spray coating assembly 
according to Claim 6 in which said electrode 
means comprises a plurality of electrode ele- 
ments mounted on said atomizer unit and 
spaced around the circumference thereof, each 55 
of. said electrodes comprising a radially-ex- 
tending leg terminating in a forwardly-directed 
leg, the latter terminating in a pointed conduc- 
tive tip, each of said tips being spaced radially 
outward from said atomizer head and being 60 
located rearwardly thereof pointing in the 
direcdon of said article, and means electrically 
insulating said electrode elements from said 
atomizer head. 

9. An electrostatic spray coating assembly 65 
according to Claim 8 in which each of said 
electrode elements comprises an insulated 
member having a central conductive member 
extendmg axiaUy theredurough from said tip 

to the interior of said atomizer body, and 70 
means for electrically connecting said conduc- 
tive members to each other and to said one 
terminal of the high voltage soiurce within said 
atomized body. 

10. An electrostatic spray coating assembly 75 
according to Claim 9 in which each conductive 
member is hollow and its respective tip has 

an air outlet aperture therein in communica- 
tion with said hollow conductive member, the 
opposite end of said hollow conductive gO 
member extending within said atomizer body 
and communicating with said air feeduig 
means, whereby said shroud of air is generated 
(from said electrode elements. 

ill. Apparatus for electrostatic spray coating 85 
as herein described with reference to the ac- 
companying drawings. 

POTTS, KERR & O'BRIEN. 
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